In the cation of the title compound, [CoCl(C 10 H 8 N 2 ) 2 ]ClO 4 , the Co II atom displays a distorted trigonal-bipyramidal coordination geometry. The two pyridine rings in each 2,2 0 -bipyridine ligand form dihedral angles of 10.75 (12) and 4.28 (13) . The crystal packing is stabilized by interionic C-HÁ Á ÁO hydrogen bonds, C-HÁ Á Á interactions and aromatic -stacking interactions, with centroid-centroid distances of 3.616 (7) Å .
Related literature
For the use of 2,2 0 -bipyridine in coordination chemistry, see: Ruiz-Perez et al. (2002) . For the structure of the corresponding copper(II) compound, see: Harrison et al. (1981) .
Experimental
Crystal data [CoCl(C 10 Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). the metal ions and provide potential intermolecular interaction sites.
In title compound (Fig. 1) , the cobalt(II) atom has a distorted trigonal bipyramidal coordination geometry provided by one chloride anion and four nitrogen atoms from the two chelating 2, 2'-bipyridine molecules. The equatorial plane is defined (12) and 4.28 (13)°, respectively. The structure is similar to that reported previously for the corresponding copper(II) compound (Harrison et al., 1981) . In the crystal structure, cations and anions interact through C-H···O hydrogen bonds (Table 2) to form a three-dimensional network. The structure is further stabilized by a C-H···π interaction (C11-H11···Cg1, 2.85 Å; C11-H11-Cg1, 155°; Cg1 is the centroid of the N2/C6-C10 pyridine ring) and by aromatic π-π stacking interactions involving centrosymmetrically related N3/C11-C15 pyridine rings, with a centroid-to-centroid distance of 3.616 (7) Å.
To a solution of Co(ClO 4 ) 2 . 6H 2 O and CoCl 2 . 6H 2 O (1:1 molar ratio) in ethanol (10 mL) was added a solution of 2,2'-bipyridine (0.1562 g, 1 mmol) in ethanol (20 mL) and the resulting green solution was stirred for 8h at 333 K. The mixture was then filtered and the filtrate was allowed to stand at room temperature for one week to give well shaped green crystals suitable for X-ray analysis (yield 61%). Analysis calculated for C 20 H 16 Cl 2 N 4 O 4 Co: C 47. 45, H, 3.19; N 11.07%; found: C 47.49, H 3.26 , N, 11.12%.
Refinement
All H atoms were positioned geometrically and constrained to ride on their parent atoms, with C-H = 0.93 Å and with U iso (H) = 1.2U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of the title compound with 30% displacement ellipsoids.
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) −x+1, −y+2, −z+1; (ii) x+1, y, z; (iii) x+1/2, −y+3/2, z+1/2; (iv) −x+2, −y+2, −z+2.
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